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ABSTRACT 



A method and apparatus is described for the sequential 
display of status information on a mobile terminal by means 
of a rotating-icon. The operating condition of the mobile 
terminal is monitored and a plurality of status icons is 
selected and sequentially displayed for a predetermined time 
in substantially the same area of at least one screen such as 
a pixel screen. The predetermined time corresponds to 
M+(PV/S), where M is the minimum display time for each 
stams icon, P is the priority allocated to a status icon about 
to be displayed in the at least one screen, S is the sum of all 
the priorities of the status icons in the selected pluraUty of 
status icons, and VoT-MN, where T is the total period of 
time allocated to sequentially display the selected plurality 
of status icons, and N is the number of status icons in the 
selected pluraUty of status icons. The mobile terminal 
includes a housing, at least one screen, a memory, a timer, 
a plurality of operating parameter detectors, and a processor. 
The processor is operably coupled to the at least one screen, 
memory, the plurality of operating parameter detectors, and 
the timer; the processor is responsive to the plurality of 
operating parameter detectors and selects appropriate status 
icons for sequential display in the at least one screen. 

13 Claims, 14 Drawing Sheets 
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APPARATUS AND METHOD FOR COMPACT 
ICON DISPLAY 

BACKGROUND OF THE INVENTION 

The invention is directed to a method and apparatus for 
the eflEcicnt display of statxis information on a screen such as 
a compact pixel screen found on a palm top computer, a 
personal digital assistant, and a cellular communication 
device such as a cellular telephone or pager. 

One way to display status information, such as battery 
status, is to utihze a custom display with one or more icons 
built into the screen. The icons are activated and displayed 
when required. For example, a web ready cellular phone 
might display an email icon when an email arrives. Such 
icons can be very small since they can be continuous line 
drawings rather than pixel based bit maps. However, custom 
screens are generally more expensive to make than standard 
screens. Also, icons that are built into a custom screen 
detract from viewable space. 

Another approach for displaying information is to utilize 
individual light emitting diodes ("LEDs") or their equiva- 
lent For example, an activated or flashing red LED might 
indicate low battery status on a cellular telephone or laptop 
computer and a flashing yellow LED might indicate a busy 
hard drive on a laptop computer. Many laptops use a 
multicolored LED to indicate battery status. LEDs ofifer a 
crude solution to displaying information and require the user 
to know, for example, what information a flashing LED is 
supposed to convey. Alternatively, some sort of label or 
symbol is required such as a battery symbol located imme- 
diately adjacent to a particular LED to indicate to the user 
what type of information the LED is supposed to convey. 

SUMMARY OF THE INVENTION 

In one aspect of the invention, a method is provided for 
providing an indication of the status of operating conditions 
of a mobile terminal. A first and second operating parameter 
of the mobile terminal is monitored and priority levels 
assigned to the different conditions of the first and second 
operating parameters. Selected status icons, associated with 
the conditions of the first and second operating parameters, 
are displayed for a variable selected time period in an 
assigned area on the mobile terminal. The variable selected 
time period is based on the assigned priority level for each 
selected status icon. 

In one form of the invention, the variable selected time 
period for each of the selected status icons corresponds to 
M+(PV/S), wherein M is a minimimi display time period for 
each status icon, P is the priority associated with the selected 
status icon about to be displayed in the display area, S is a 
simi of all the priority levels associated with all of the 
selected status icons, and V«T-MN, where T is the total 
period of time allocated to sequentially display the selected 
status icons, and N is the number of selected status icons. 

In another form of the invention, the first operating 
parameter is battery power and the second operating param- 
eter is signal strength. 

In one aspect of the invention, the mobile terminal usable 
comprises: a housing; at least one screen (such as a pixel 
screen) attached to the housing, wherein a defined area in the 
at least one screen is dedicated to sequentially displaying a 
plurality of selected status icons; a first detector monitoring 
a first operating parameter of the mobile terminal for deter- 
mining a priority level of the first operating parameter, a 



16,263 Bl 

2 

second detector monitoring a second operating parameter of 
the mobile terminal for determining a priority level of the 
second operating parameter; a memory storing a first set of 
status icons associated with the priority levels of the first 

5 operating parameter and a second set of status icons asso- 
ciated with the priority levels of the second operating 
parameter; and a processor operably coupled to the at least 
one screen, the memory, and the first and second detectors, 
the processor selecting the status icon from the first set 

10 associated with the priority level of the first operating 
parameter determined by the first detector and selecting the 
status icon from the second set associated with the priority 
level of the second, and controlling sequential display of the 
selected status icon from the first set and the selected status 

IS icon &om the second set for time periods dependent on the 
priority levels of each of the fiisi and second operating 
parameters determined by the first and second detectors. 

In one form of the invention, the mobile terminal's first 
detector monitors battery power and the second detector 

20 monitors signal strength. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foUowing is a brief description of the drawings that 
are presented for the purposes of illustrating the invention 
and not for purposes of limiting the same. 

FIG. 1 shows a mobile terminal in the form of a cell phone 
with a pixel screen configured according to one aspect of the 
invention; 

30 FIG. lA shows examples of status icons that are written 
to a rotating-icon according to one aspect of the invention; 

FIG. IB shows examples of a battery status icon indicat- 
ing various degrees of charge; 

FIG. IC shows examples of a received signal strength 
•^5 icon indicating various degrees of received signal strength; 

FIG. 2 is a side view of a fold -up cell phone in a closed 
position according to the prior art; 

FIG. 2A is a cross-section side view of a fold-up cell 
^ phone in an open position according to the prior art; 

FIG. 2B is a front view of a fold-up cell phone according 
to one aspect of the invention; 

FIG. 2C is a cross-section side view along axis A-A of a 
fold-up cell phone in an open position according to one 
45 aspect of the invention; 

FIG. 2D is a side view of a fold-up ceU phone in an open 
position according to the prior art; 

FIG. 3 is a block diagram of a mobfle terminal equipped 
to display a rotating-icon; 

FIG. 4 is a flow chart depicting the logic steps in per- 
forming at least one icon-cycle, according to one aspect of 
the invention; 

FIG. 4A is a flow chart depicting the logic steps in 
performing at least one icon-cycle, according to one aspect 
of the invention; 

FIG. 5 is a flow chart depicting the logic steps involved 
in performing an icon-cycle, according to another aspect of 
the invention; and 
60 FIG. 5A is a flow chart depicting the logic steps involved 
in performing an icon-cycle, according to another aspect of 
the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

While the invention will be described in connection with 
one or more embodiments, it should be understood that the 
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invention is not limited to those embodiments. On the Thus, selected status icons are sequentially displayed in 

contrary, the invention includes all alternatives, stibstantially the same area in display 15 to provide a 

modifications, and equivalents as may be included within rotating-icon of selected status icons. The selected status 

the spirit and scope of the appended claims. icons may involve displaying a subset of less than all of the 

It should be understood thai the term "mobile terminal". 5 possible status icons. For example, if the battery is fuUy 

as used in the context of the invention, applies to mobile charged or if there is no waiting e-mail, the rotating-icon 

electronic devices such as a personal digital assistant could display those icons to minimize display activity. 
("PDA") sudi as a web ready PDA, a pahn top computer, a The term "icon-cycle" is used to refer to writing a 

laptop computer, and a cell phone, complete cycle of status icons to at least on, screen (e.g.. 

RG. 1 shows a mobile terminal 10 in the form of a ^° sequentially writing a complete cycle of status icons to the 

cellular telephone 10* with a screen 15 (such as a pixel rotating-icon 25 in screen 15, and optionally simultaneously 

screen) and an alphanumeric keypad 16. The keypad 16 writing a complete cycle of status icons to a second rotating- 

inchides a personal reminder key ("PRK") 17 and a play- icon 25a in screen 15a (sec FIGS. 2B and 2C)). 
back personal reminder key ("PBPR**) 22. The screen 15 is The battery status icon indicates the amount of charge on 

configured according to one embodiment of the invention. the battery powering the mobile terminal 10. FIG. IB shows 

The screen 15 is partitioned into horizontal bars of pixels examples of the battery status icon indicating various 

dedicated to displaying the text labels: exemplary labels degrees of charge: full charge is represented at 41, y4 charge 

"News", "Weather", and "Sports" shown at 27a, 27b, and at 41a, V6 charge at 416, W charge at 41c, and ahnost nil 

27c, respectively. A screen version of the PRK key 17 is charge at 4ld In this embodiment, the almost nU charge 

represented by text label 17a. Beneath the horizontal bars battery status icon 41d also includes an exclamation mark 

are two text labels "ACCEPT' and "QUIT" at 20a and 206, indicating imminent failure of the mobile terminal due to a 

respectively. The "ACCEPT' and "QUIT' at 20a and 206, critically low battery level. Thus, the type of battery stams 

respectively, are hereafter referred to collectively as "soft icon written to the rotating-icon 25 should correspond to the 

labels". Immediately adjacent to the soft label "ACCEPT' at charge on the battery. 

20a is a rotating-icon represented at 25. An up-down arrow The personal reminder icon 42 reminds the user about a 

icon 30 is located between the rotating-icon 25 and the soft personal matter. The personal reminder icon 42 may be 

label "QUIT at 206. The rotating-icon at 25 is shown integrated with an internal diary chronicling the user's 

displaying a triangular alert symbol, represented as 45, appointments and when the time for a particular appoint- 

indicating that the mobile terminal 10, here a cellular mcnt approaches the reminder icon 42 is inchided among the 

telephone 10', is currently not connected to a cellular net- icons sequentially displayed in the rotating-icon 25. 
work. The received signal strength icon provides information on 

The terms "displaying" and "writing" are hereafter the stams of the signal strength received from the cellular 

regarded as equivalent terms. network on which the mobile terminal 10 is camped. FIG. 

In one embodiment, the cellular phone 10' also includes a 35 IC shows examples of the received signal strength icon 

housing U, the housing comprises an exterior surface 12 indicating various degrees of received signal strength: full 

(FIG. 1), a bousing interior surface 13 (FIG. 3). The housing received signal strength is represented at 43, highly satis- 

may include more than one housing section such as is the factory received signal strength at 43a, satisfactory strength 

case with fold-up cell phones that comprise two housing at 436, and unsatisfactory strength at 43c. With a suitable 
sections (e.g., Ua and 116, see FIG. 2C) that are movingly ^ color display the signal strength icon 43c indicating unsat- 

interconnected and close together like a clam (e.g., see isfactory strength, as, represented at 43c in FIG. IC, may be 

FIGS. 2B and 2C). The exterior surface 12 typically includes displayed in a color such as red. 

a sidewall 12a (e.g., see FIG. 2D). The clock icon 44 (see FIG. lA) provides a clock feature. 

A user can scroll up and down between horizontal fields For example, the user can set a timer (e.g., timer 56 in FIG. 
27a, 276, and 27c using a toggle button 35. If the user 45 3) built into the mobile terminal 10 (such as a cell phone 10') 

desires "Weather" information 276, the toggle button 35 is for thirty minutes at the beginning of a business meeting and 

used to move the highlight 28 to the horizontal bar for the clock icon 44 will display the time remaining until the 

Weather 276 and then the user accepts that selection by conclusion of the thirty-minute period, 
pressing the "YES" button 40 beneath the soft label The network alert icon 45 alerts the user that the mobile 
"ACCEPT' 20a. It should be understood that the description 50 terminal 10 has lost its connection to the cellular network, 

of how a user selects a particular horizontal field is only Alternatively, the network alert icon could be no icon, that 

included for completeness and does not form part of the is, the lack of a network connection could be indicated by the 

invention described herein. omission of any icon relating to the status of the network 

The rotating-icon 25 rotates through various slauis icons connection in the rotating-icon 25. Such a "no icon" display 
(see FIG. lA) including, for example, battery status icon 41, 55 could, of course, also be used in connection with other 

personal reminder icon 42, received signal strength icon 43, conditions. For example, the omission of any icon relating to 

clock icon 44, network alert icon 45, and an email-received email could indicate that there is no new email, 
icon 46. Thus, while a network alert status icon 45 with a The email-received icon 46 alerts the user that email has 

triangle encompassing an exclamation mark is shown in arrived. 

FIG. 1 at 25, the network alert status icon is periodically 60 The area of pixels specifically mapped to the rotating-icon 

replaced with other status icons as described hereafter. Since display is preferably located at a convenient location on the 

the screen 15 requires only a small area to operate the screen 15. In the exemplary embodiment of the invention 

rotating-icon 25, a number of status icons can be displayed depicted in FIG. 1, the area of pixels specifically mapped to 

in turn without taking up a larger area that would be required the rotating-icon is defined by a pixel block between the text 
to display the status icons simultaneously and thus a greater 65 label "ACCEPT' at 20a and the double-arrowed icon 30. 

percentage of the screen 15 is devoted to displaying other The pixel block devoted to the rotaling-ioon does not extend 

information such as horizontal fields 27a, 276, and 27c. in to the horizontal "Sports" fie Id 27c and is sized to comple- 
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mem the font size adopted by the "ACCEPT" and "QUIT* 
soft labels, 20a and 20b, respectively. The exact location and 
number of pixels devoted to the rotating-icon can vary, with 
the status-icons written to the same patch or block of pixels 
dedicated to the rotating-icon so as to &ee up a significant 
proportion of the remainder of the screen 15 for displaying 
other icons or text labels. 

In one embodiment of the invention, the area of pixels in 
the screen 15 is used for displaying the rotating-icon 25. The 
area of pixels used for displaying the rotating-icon 25 is 
defined by an origin with "x" and "y" Cartesian coordinates. 
The defined area of pixels has a point of origin and extends 
in an X and y direction from the origin. For example, an area 
of pixels defined by an origin of 100, 10 (representing x, y) 
and extending by 100 pixels in the positive x direction and 
100 pixels in the positive y direction to provide a 100*100 
block of pixels with an origin of 100. 10. The size of the 
pixel block (i.e. area of pixels devoted to displaying the 
rotating-icon) is largely dependent on the pixel resolution of 
the screen 15 arid the minimum size of icon needed to be 
comfortably seen by a human eye. The act of writing 
selected status icons in succession to the same pixel block 
creates the rotating-icon. 

In another embodiment, more than one screen 15 is used 
to display the rotating-icon 25. A secondary pixel screen 15a 
(having just enough pixels to display a secondary rotating- 
icon 2Sa) is located away from the main screen 15. The 
secondary rotating-icon 25a ts written to the secondary pixel 
screen 15fl. The secondary rotating-icon 25a is under the 
control of the rotating-icon controller 54fl (see FIG. 3) and 
mirrors the output written to the rotating icon 25 located in 
the main screen 15. The secondary screen 15a is preferably 
continually switched on and located in clear view on the 
exterior of the mobile terminal 10 so that the user does not 
have to power up the main SCTeen 15 to view the rotating- 
icon 25a. For example, in a mobile terminal 10 (such as a 
prior-art fold-up cell phone 10" illustrated in FIG. 2) having 
pivoted parts that conceal the display screen 15, the user 
would have to swing the pivoted parts away from each other 
in order to view the display screen 15 (see FIG. 2 A). The 
screen 15 would also have to be powered up to view the 
rotating-icon 25. In contrast, when the secondary screen 15a 
(which is dedicated to displaying the secondary rotating- 
icon 25a and therefore may be small) is located on the 
exterior of the fold-up cell phone 10" (see FIGS. 2B and 2C) 
the user can easily view the rotating-icon 25a without 
opening the fold-up cell phone 10" or powering up the cell 
phone screen 15 in order to view rotating-icon 25. 

It should be understood that the secondary screen 15a 
could be used to display the rotating-icon 25a in preference 
to the screen 15 displaying rotating-icon 25. For example, 
the rotating-icon controller 54a could optionally disable the 
rotating-icon 25 in the main screen 15 when the entire area 
of the screen 15 is required. For example, the rotating-icon 
controller 54a could run the rotating-icon 25a in screen 15a 
when the main screen 15 (including the rotating-icon 25) is 
disabled during periods when the battery monitor 51 (see 
FIG. 3) is reporting a low charge in the mobile terminal 
battery 52 (FIG. 3). 

In the context of mobile terminals such as a palm top 
computer or lap top computer, the secondary screen 15fl 
could be located on the outside of the mobile terminal to be 
visible to a user when the mobile terminal is closed and the 
main screen 15 is not viewable. 

RG. 3 is a block diagram of the mobile terminal 10, 
represented here as the cellular phone 10', according to one 
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embodiment of the invention. The top half of the housing 11 
is removed to show a housing interior surface 12 and the 
various components of the mobile terminal 10 positioned 
inside tbe housing 11. An antenna 24 is connected to a 

5 transceiver 37, which is further connected to a signal 
strength monitor 48 and a mobile terminal processor 49. The 
signal strength monitor 48 is further connected to the mobile 
terminal processor 49. The mobile terminal processor 49 is 
further connected to a battery monitor 51, a memory 53, a 

10 display controller 54, a timer 56, a vibrator 60, and an 
audible alarm 62. The timer is further connected to the 
display controller 54 and the battery monitor 51 is further 
connected to a battery 52. The memory 53 includes an email 
memory 53a, a personal reminder memory 536, a priority 

15 level memory 53c, a status icon picture memory $3d which 
stores the pixel map of each status icon, and an operating 
status memory S3e. The cellular phone 10' also includes a 
speaker 65 and a microphone 70. 

The housing 11 provides the firamcwork on which the 

20 various components of the cell phone 10* are positioned (i.e., 
housed); for example, the processor 49, memory 53, screen 
15, signal strength monitor 48. battery 52, battery monitor 
51, and timer 56 are positioned in the bousing 11. Compo- 
nents could also be mounted on or positioned on the housing 

25 exterior surface 12 as well as the interior siufacc 13. 

It should be understood that while tbe mobile terminal 10 
could include more than one housing 11 (e.g. two bousing 
sections 11a and \Xb in FIG. 2C). In addition, the bousing 
includes various openings to allow components to penetrate 
the housing U, such as the antenna 24 and keys in tbe 
keypad 16. For example, the housing 11 could be con- 
structed to allow the screen 15 to be easily viewed by a user. 
Thus, the bousing 11 as described here should not be 
regarded as exhaustive or limiting the invention in any way. 

If the cell phone 10' were a digital cell phone, a digital to 
analog converter (not shown) would convert incoming digi- 
tized speech signal to analog output for the speaker 65 and 
an analog to digital converter would convert sound signal 
picked up by the microphone 70 to digital signal suitable for 
transmission. 

The battery monitor 51 is further connected to a battery 52 
that powers the mobile terminal 10, and the display control- 
ler 54. The rotating-icon at 25 is shown (in screen 15) 
displaying the battery status icon 416 (see FIG, IB) indi- 
cating that the battery 52 is at half charge. The display 
controller 54 is further connected to the screen 15, tbe 
battery monitor 51, the memory 53, and the timer 56. The 
display controller 54 includes a rotating-icon controller 54a. 
5Q In one embodiment, tbe processor 49 is directly or indi- 
rectly operably connected to every component shown in 
RG. 3. 

It should be understood that the mobile terminal processor 
is also operably connected to other hardware elements (e.g. 

55 a keypad). The mobile terminal processor 49 forms part of 
a ceUular telephone circuit built into the mobile terminal 10 
that enables the mobile terminal 10, such as a cell phone 10', 
to operate with a cellular telephone network and handle 
voice and data signals between the mobile terminal 10 and 

60 the public ceUular network. The mobile terminal processor 
49 also communicates with other components in the mobile 
terminal 10 (e.g., a keypad controller, though the keypad 
controller could be integrated into the mobile terminal 
processor 49). 

65 It should be understood that the signal strength monitor 48 
and the battery monitor 51 are examples of operating 
parameter detectors that monitor and detect changes in the 
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Operating parameters of the mobile terminal 10. The pro- 
cessor 49 is responsive to and operably coupled (direaly or 
indirectly) with each operating parameter detector in mobile 
terminal 10. 

It should also be understood that several of the compo- 
nents described in the context of FIG. 3 may be performed 
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53c (see Table 1) and read by the rotating-icon controller 
54a to set the timer 56. For example, in scenario #3 (Table 
1) a priority level-3 is allocated and the rotating-icon con- 
troller 54a sets timer 56 to 3 seconds causing the battery 
status icon 41b \d be displayed for 3 seconds in the rotating- 
icon 25. 



TABLE 1 







Battery status 


Corresponding 


Priority level read 


Display time 




Battery 


icon selected 


priority level 


from memory 53c by 


per cyde of 




monitor 51 


(sec FIG. IB) 


("PlO 


the rotating- icon 


the rotating- 




reports the 


by the 


stored in the 


controller 54a that 


icon 25 on 


Scenario 


battery 


rotating-icon 


priority level 


sets timer 56 for 


screen 15 


# 


52 status 


controller 54a 


memory 53c 


Pl seconds 


(in seconds) 


1 


full charge 


41 


priority level- 1 


1 seoond 


1 


2 


charge 


41a 


priority lcvcl-2 


2 seconds 


2 


3 


W charge 


41b 


priority level- 3 


3 seconds 


3 


4 


V* charge 


41c 


priority level-4 


4 seconds 


4 


5 


almost oil 


41d 


priority lcvel-5 


5 seconds 


5 



charge 



in software and could be integrated. For example, the 
separate functions of the signal strength monitor 48 and the 
mobile terminal processor 49 could be integrated with 
processor 49. Likewise, the memory 53 (including sub- 
memories 53a, 53fc, 53c, 534, and 53e) could be integrated 
with the mobile terminal processor 49 along with the display 
controller 54. The display controller 54 could be further 
integrated with the timer 56 and the timer 56, display 
controller 54, including the rotating-icon controller 54fl, 
could be integrated with the mobile terminal processor 49. 
The operation of the rotating-icon controller S4a may be 
performed in software and integrated with the software 
controlling the display controller 54. Tlie battery monitor 51 
is optionally further connected to the rotating-icon controller 
54fl. In addition, the signal strength monitor 48 and battery 
monitor 51 could be integrated into processor 49. Thus, the 
embodiment described in the context of FIG. 3 should not be 
regarded as exhaustive or limiting the invention in any way. 

FIG. 4 is a flow chart 75 depicting the logic steps in 
completing an icon-cycle, according to one aspect of the 
invention. The operating parameters of the mobile terminal 
are monitored at 80 and an icon cycle display list is 
generated at 85 by selecting those status icons that reflect the 
operational status of the mobile terminal 10 (e.g., battery 
charge, signal strength, email status etc.) For example, the 
processor 49 could generate the icon cycle display list. 

An icon from the icon cycle display list (generated at 85) 
is picked (e.g., by the rotating-icon (controller 5ia or the 
processor 49) at 104 (FIG. 4) for display in the rotating- 
icon(s) 25 and/or 25a. For example, depending on the charge 
reported by the battery monitor 51 the rotating-icon con- 
troller 54fl determines which battery status icon 41 to 
display at 104. In scenario #2 (Table 1) the battery monitor 
51 (column #2) reports that the battery 52 is at VaO charge 
forcing the selection of battery status icon 41fl (see FIG. IB) 
at 104, and the allocation of a priority level-2 at 106 (RG. 
4). The rotating-icon controller S4a then sets the timer 56 to 
2 seconds resulting in the display of the battery status icon 
41a for 2 seconds per icon cycle. In scenario #4, the battery 
is only at Y* charge resulting in the allocation of a priority 
level-4 and a display time of 4 seconds. 

Priority levels for each status icon may be mapped to 
particular values that are stored in the priority level memory 



Still referring to FIG. 4, once the priority level of the icon 
is read at 106, the timer 56 is set for Pj^ seconds at 115 and 
the icon is written to the rotating-icon(s) 25 and/or 25a at 
120. In aid writing the selected status icon to the rotating- 
icon(s) 25 and/or 25fl at 120, the rotating-icon controller 54a 
downloads the picture of the selected status icon from the 
picture memory 53d. The timer 56 is monitored at 125. Until 
the timer 56 reports time expired, the rotating-icon control- 
ler 54a is free to perform other tasks at 130 such as 
monitoring for a major status change in the mobile terminal 
10 at 135. If no major status change is detected at 135, the 
35 timer 56 is analyzed at 125 and if the timer has not expired 
the rotating-icon controller 54a is again free to perform 
other tasks at 130. When the timer 56 reports a time end 
signal another icon is selected at 104. 

If a major status change is detected at 135 (FIG. 4), the 
timer is cancelled and the status icon corresponding to the 
major status change is forced (i.e. immediately selected) at 
140 and the priority of the forced status icon is read at 106. 
For example, a failing battery would be one type of event 
that would trigger a major status change at 135. In that case, 
the timer is cancelled and the battery-warning icon (e.g., 
41d) selected at 140 and furnished with a priority level (in 
P seconds) at 106 (e.g. see scenario #5 in Table 1), the timer 
is set for P seconds at 115, and the icon written to the 
rotating-icon 25 at 120. Optionally, the time verification at 
125 is delayed for a time period (e.g., about 5 to 10 seconds) 
to ensure that if a further major staUis change is detected at 
135 then the current warning status icon is displayed for at 
least a minimum time in the rotating-icon 25. Optionally, if 
more than one major status change is in play, the rotating- 
icon controller 54a may cause the rotating-icon 25 to display 
each warning-status icon in turn (e.g., 10 seconds per 
warning status icon per cycle of the rotating-icon). 

Id another embodiment of the invention, the priority level 
60 ("P**) is set in seconds at four different priority levels of 
priority level -n, where d varies between 0 and 3. For 
example, in FIG. 4 a priority level ("Pj^") of 2 (i.e., priority 
level-2) at 106 would cause the status icon to be written to 
the rotating-icon 25 for 2 seconds per cycle at 120. In this 
65 embodiment the battery status icon 41, for example, would 
be restricted to just four icon types such as 41, 41t, 41c, and 
4ldy that could be displayed for zero, one, two, and three 
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seconds so that only baitery status icons 416, 41c, aad 41^ 
would be displayed for one, two, and three seconds depend- 
ing on the battery charge reported by the battery monitor 51. 
For example, the email status icon 46 could be displayed for 
zero, one, two, and three seconds according to, for example, 
how many emails have been received. Thus, the rotating- 
icon 25 offers considerable flexibility in bow it is used and 
the examples depicted here are not intended to be exhaustive 
or limiting of the invention. 

The priority level allocated to a specific icon varies 
between two or more priority levels. For example, in one 
embodiment when the mobile terminal, such as a ceU phone 
10, has received email, a priority level of 1 second is 
attached to the email-received icon 46. However, when the 
email received includes an email marked urgent, the priority 
level is increased to 2 seconds resulting in a display time of 
2 seconds in the rotating-icon 25 (and/or 25a) at 120 in FIG. 

4 (i.e., on screen 15 in FIG. 1). If the received email includes 
more than one email marked urgent the priority level is 
increased to 3 seconds. 

In another embodiment the priority level for a particular 
icon is set to a period in seconds which forces the rotating- 
icon to display only that icon. For example, a low battery 
icon indicating a critical battery level is set in seconds to a 
value greater than the expected time for complete battery 
failure. In this embodiment the rotating-icon shall display 
the low battery icon until the battery fails thus providing 
maximum notice to the user of imminent battery failure. 

FIG. 4A is a flow chart 75a depicting the logic steps in 
completing more than one icon-cycle, according to one 
aspect of the invention. FIG, 4A incorporates the additional 
step 90 that deteraiines if the current icon cycle has been 
completed. If the check at 90 indicates that the icon cycle has 
not been completed, the next status icon is selected from the 
icon cycle display list at 104. If the current icon cycle has 
been completed (i.e., all the status icons in the current icon 
cycle display list, generated at 85, have been sequentially 
displayed), then the operating status of the mobile terminal 
10 is checked at 80 and a fresh icon cycle display list 
generated at 85. 

It should be understood that the mobile terminal's status 
data generated by step 130a could be held in memory 53 
(such as memory component S3e) and each time step 130a 
is performed the memory 53e maybe updated with fresh 
status data. Thus, when step 80 is performed, step 80 can be 
performed faster when the status data held in memory 53 is 
used to determine the operational status of the mobile 
terminal 10 in step 80. 

FIG. 5 is a flow chart 101 depicting the logic steps 
involved in performing an icon-cycle, according to another 
aspect of the invention. A list of every status icon to be 
displayed in the next icon cycle is generated at 104a. The 
priority level ("P^*') of every icon in the list is used to 
calculate "V" and "S" at 107; V is the variable amount of 
time used to differentiate among the various status icons, i.e. 
V=T-MN, where T is the total period of time to complete an 
icon cycle, M is the minimum display time for a status icon; 
N is the number of icons to be displayed in the icon cycle; 

5 is the suim of all the priorities of all the status icons 
selected to be displayed in the rotating-icon(s) 25 and/or 25a 
(e.g., if there are two priority level-2 icons and one priority 
level-3 to be displayed in the rotating-icon 25, then S will 
equal 7). 

The next status icon from the list is displayed in rotaling- 
icon(s) 25 and/or 25a in displays 15 and 15a, respectively, 
at 112 (FIG. 5) for M^P^V/S) seconds. For example, the 
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timer 56 is set for M+{P^ V/S) seconds and the status icon is 
displayed until the timer 56 expires. Thus, in this embodi- 
ment of the invention, each status icon in the list (see 104a 
in FIGS. 5 and 5A) is displayed at 112 (FIG. 5) for a time 

5 that varies at least partly in direct proportion to the priority 
level of that icon (P^) and partly in inverse proportion to the 
sum of all the priorities levels of all the icons selected at 
104a for display in the current icon cycle. 
Still referring to FIG. 5, after the status icon has been 

10 displayed for M+(P^ V/S) seconds at 112, a check is made at 
90 to verify if the current icon cycle has been completed. 
That is, a check is made at 90 to verify if all of the status 
icons in the list generated at 104a have been displayed and, 
if not, the next status icon in the list is selected at 108 and 

15 displayed at 112 for M+(Px.V/S) seconds. If the icon cycle 
has been completed, a fresh list of icons to be displayed in 
the next icon cycle is generated at 104a. 

FIG. 5 A is a flow chart 103 depicting the logic steps 
involved in performing an icon -cycle, according to another 
aspect of the invention. A list of every status icon to be 
displayed in the next icon cycle is generated at 104a. The 
priority level ("P^") of every icon in the list is used to 
calculate "V" and "S" at 107. V is the variable amount of 
time used to differentiate among the various status icons (i.e. 

^5 V-T-MN, as described above), and S is the sum of all the 
Priorities of all the status icons selected to be displayed in 
the rotating- icon(s) 25 and/or 25a (e.g., if there are two 
priority level-2 icons and one priority level-3 to be displayed 
in the icon-cycle, then S will equal 7). 

Still referring to RG. 5A, a status icon is selected from the 
Ust of status icons to be displayed in the current icon cycle 
at 108. The timer 56 is set for M+(P^V/S) seconds at 115a 
(the meaning of "V", "S", and "P^" is as described above). 

35 Still referring to FIG. 5A, the first icon is written to the 
rotating-icon 25 at 120 and the timer 56 is monitored at 125. 
If the timer has not expired, a processor controlling the 
display of the first icon is free to perform other tasks at 130 
and monitor for a major status change at 135. If no major 

40 status change is detected at 135, the timer is analyzed at 125 
and if the timer has not expired the processor is again free 
to perform other ta^ at 130. When the timer 56 expires at 
125 and a major status change has not been detected at 135, 
a check is made at 90 to verify if the current icon cycle has 

45 been completed (i.e., a check is made to see if all the status 
icons in the list generated at 104a have been displayed in the 
rotating icon(s) 25 and/or 25a). If the current icon cycle is 
not completed another status icon is selected from the list at 
108. If the icon cycle has been completed, then a fresh list 

50 of stattis icons to be displayed in the next icon cycle is 
generated at 104a. 

If a major status change is detected at 135, the timer 56 
is cancelled and the appropriate warning status icon is 
displayed 145. For example, as discussed above, a battery 

55 about to fail due to lack of charge would be one type of event 
that would trigger a major status change at 135 and would 
force the selection of the battery-warning icon (e.g., 41d). If 
a major status change is detected at 135 (such as the battery 
monitor 51 detecting a battery nearly discharged) the steps 

60 in blod( 145 are carried out: the timer 56 is cancelled and 
reset to a time in keeping with the major status change (e.g. 
battery status icon 41d in flG. IB). If the battery status icon 
41d is selected, the timer 56 is preferably set to at least 
M+(PiV/S) seconds, where is the priority-level of the 

65 major status change icon (in this example: the battery status 
icon 41^ the battery status icon 4ld is then displayed in the 
rotating icon(s) 25 and/or 25a until the timer 56 expires. 
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After the timer expires, a check is made at 90 and the current 
icon cycle is resumed at 108 or a &esh list of status icons is 
generated at 104a. 

It should be understood that in the embodiment shown in 
FIG. SA, if the major status change has not changed when 5 
the timer 56 expires (i.e. in block 145 in FIG. 5 A) then it is 
inevitable that the major status change will be re<detected at 
135 in FIG. 5A- Thus, the major status change icon will be 
repeatedly displayed in the rotating icoa(s) 25 and/or 25a. 
Optionally, the major status icon is continually displayed in jq 
the rotating icon(s) 25 and/or 25fl (i.e., at 145 in FIG. 5A) 
until cither the mobile terminal 10 fails or cancels the major 
status change condition. For example, a dangerously low 
battery charge can be upgraded to a normal status condition 
when the user responds by changing a nearly discharged 
battery 52 with a freely charged battery causing the battery 
monitor 51 to report a good charge on the battery. 

In another embodiment of the invention, the steps at 130 
(in FIGS. 4 and 5A) and 130a (FIG. 4A) maybe performed 
in parallel. For example, in a mobile terminal 10 having a 
processor that runs different programs in parallel (i.e., con- 
currently with other processor tasks), step 130 can be 
performed in parallel. For example, a concurrent thread that 
independently monitors for major status changes could 
replace the monitoring for major status changes in the 
mobile terminal, represented at 135 in FIGS. 4 and 5A. By 
concurrent thread we refer to a processor that can perform 
several tasks (i.e., "threads**) in parallel. If the concurrent 
thread detects a major status change then an interrupt is 
generated that causes the timer 56 to expire at 125 (FIG. 4) 
or be reset to zero thus triggering step 104 (FIG. 4) or 104fl 
(FIG. 5A) arid the writing of a high-priority status icon to the 
rotaiing-icon(s) 25 and/or 25a at 120 (FIG. 4) or 140 (FIG. 
5A). 

In another embodiment of the invention, the detection of 35 
a major status change at 135 (in FIGS. 4 and 5A) activates 
the vibrator 60 or the audible alarm 62 (see FIG. 3). When 
the vibrator 60 or audible alarm 62 is activated, the user is 
alerted to a major status change in the mobile terminal 10. 

As should now be evident, the logic steps described with 40 
regard to FIGS. 4, 5 and 5 A apply equally to the rotating- 
icon 25a in secondary pixel screen 15a. In another embodi- 
ment of the invention, the output written to rotating-icon 25 
is mirrored in rotating-icon 25fl. 

In a further embodiment of the invention, the color of a 45 
status icon depends on the priority level for that icon. The 
rotating-icon displays high priority status icons in red and 
low priority status icons in blade. Optionally, the user may 
select the color of the high versus low priority status icons. 

In one embodiment, the personal reminder key 17 ("PRK 50 
17") is actuated (e.g. manually pressed) by the user. The 
processor 49 and/or the personal reminder memory S3b are 
directly or indirectly operably coupled to the PRK 17. When 
the PRK 17 is actuated by the user, the user could enter a 
personal reminder message via keypad 16, which is stored in 55 
memory 536, and the processor 49 selects the personal 
reminder icon 42, which is added to the status icons to be 
displayed (i.e. added to the icon cycle display list, see 85 in 
FIG. 4). When the personal reminder icon 42 is displayed 
during the icon cycle, the user is given notice that he has at 60 
least one thing to remember and could display each personal 
reminder message (stored in memory S3b) on screen 15. An 
additional personal reminder key 17 may be located in the 
sidewall 12a of the housing 11 so that a user could actuate 
the personal reminder key 17 when the bousing 11 com- 65 
prises of two housing sections, such as 11a and 11£>, that are 
closed together like a clam as shown in FIGS. 2B and 2C. 
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In another embodiment, the screen 15 displays a screen 
version of the personal reminder icon key 17a (i.e., the 
screen version is represented by "17a " and the hardware 
version as "17" in FIG. 1). For example, the user scrawls the 
screen 15 and selects the horizontal bar ITa^ whidi ensures 
that the personal reminder icon 42 is added to the icon 
display list. As previously noted, the user may enter a 
personal message via the keypad 16. 

In a further embodiment, the user may enter a verbal 
personal message for storage in memory S3b. For example, 
the user could activate the personal reminder key 17 or the 
screen version 17a of the PRK key 17, the user enters a 
verbal personal reminder message via microphone 70, which 
is stored in memory 53b. The verbal version of the personal 
reminder message maybe played back via speaker 65 by a 
user actuating (e.g., by pressing) the playback personal 
reminder key ("PBPR key") 22. A screen version of the 
PBPR key 22 can be displayed in screen 15 and woric in 
tandem with the PBPR key 22. For example, the user could 
scrawl the screen 15 and select "Playback of PR(s)" instead 
of actuating the PBPR key 22. 

While the invention is described above in connection with 
preferred or illustrative embodiments, these embodiments 
are not intended to be exhaustive or limiting of the inven- 
tion. Rather, the invention is intended to cover all 
alternatives, modifications and equivalents included within 
its spirit and scope of the invention, as defined by the 
appended claims. In particular, the invention applies to all 
kinds of pixel screens including pixel screens used by 
personal computers and not just to pixel screens found in 
mobile terminals that were used herein for purposes of clear 
description. 

We claim: 

1. A method of providing an indication of the stams of 
operating conditions of a mobile terminal, comprising: 

monitoring conditions of a first operating parameter of 
said mobile terminal; 

monitoring conditions of a second operating parameter of 
said mobile terminal; 

assigning priority levels to different conditions of said 
first and second operating parameter^ 

assigning different status icons to each priority level; and 

sequentially displaying, on an assigned display area on 
said mobile terminal, selected status icons associated 
with said conditions of said first and second operating 
parameters determined in said steps of monitoring 
conditions of said first and second operating 
parameters, each of said selected status icons being 
displayed for a variable selected time period based on 
its assigned priority level. 

2. The method according to claim 1, wherein said variable 
selected time period for each of said selected statiis icons 
corresponds to M+(PV/S), wherein M is a minimum display 
time period for each status icon, P is the priority associated 
with said selected status icon about to be displayed in said 
display area, S is a sum of all the priority levels associated 
with all of said selected status icons, and V-T-MN, where 
T is a total period of time allocated to sequentially display 
said selected status icons, and N is the number of selectee 
status icons. 

3. The method according to claim 1, wherein said first 
operating parameter is battery power and said second oper- 
ating parameter is signal strength. 

4. The method according to claim 1, wherein said first 
operating parameter includes a critical condition and said 
status icon assigned to said priority level assigned to said 
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critical coadiUoQ is immediately displayed when said critical 8, The mobile terminal of claim 6, wherein said first 

condition is monitored. detector monitors battery power and said second detector 

5. The method according to claim 4, further comprising monitors signal strength. 

activating a vibrator when said critical condition is moni- 5- The mobile terminal of claim 6, further comprising a 
tored. 5 personal reminder key, and wherein said memory further 

6. A mobile terminal usable in a cellular network, com- a reminder icon associated with said personal 
prising: reminder and said processor includes said reminder icon in 

* . said controlled sequential display of said selected status 

a Housing, icons when said personal reminder key is activated by a user. 

at least one screen attached to said housing, wherein a 10. The mobile terminal of claim 6, wherein one of said 

defined area in said at least one screen is dedicated to priority levels said first operating parameter is a major status 

sequentially displaying a plurality of selected status change and said processor controls display of said selected 

icons; status icons by immediately displaying the status icon from 

a first detector monitoring a first operating parameter of said first set associated with said major status change in said 

said mobile terminal for determining a priority level of at least one screen. . , ^ , . . 

said first operating parameter; " The mobUe terminal of claim 10. wberem sard mobile 

. , tcrmmal nirthcr comprises a vibrator positioned m said 

a second detector monitormg a second opcraUng param- housing and operably coupled to said processor, said pro- 

eter of said mobile ternunal for determimng a pnonty lessor activating said vibrator in response to said first 

level of said second operating parameter; detector determining said priority level of said first operating 

a memory storing a first set of status icons associated with 20 parameter to be said major status change, 

said priority levels of said first operating parameter and 12. The mobile terminal of claim 10, wherein said mobile 

a second set of status icons associated with said priority terminal further comprises an audible alarm positioned in 

levels of said second operating parameter; and said bousing and operably coupled to said processor, said 

a processor operably coupled to said at least one screen, P™fTf ' f^'^l^^ '^'T '^^^ 
^ J . J J J » . -JO? first detector determmmg said priority level of said first 

said memory, and said first and second detectors, said * * u -j - ♦ 4 u 

V . J . . f -J c . . operaUog parameter to be said major status change, 

processor selectmg said status icon from said first set yf/j^obile terminal of claim 6, wherein said time 

associated with said pnonty level of said first opcraUng ^^^-^^^ dependent on said determined priority levels corre- 

parametcr determined by said first detector and select- spoods to M+(PV/S), wherein M is a minimum display time 

ing said status icon from said second set associated ^^^^ ^^^^^ ^^^^ p ^5 priority level associated with 

with said pnonty level of said second, and controUing ^ selected status icon about to be displayed in said at least 

sequential display of said selected status icon from said one screen, S is a sum of all the priority levels associated 

first set and said selected status icon firom said second with all of said selected status icons, and V=T-MN, where 

set for time periods dependent on said priority levels of T is a total period of time allocated to sequentially display 

each of said first and second operating parameters said selected status icons, and N is the number of selected 

determined by said first and second detectors. status icons. 

7. The mobile terminal of claim 6, wherein said at least 

one screen comprises at least one pixel screen. ♦ ♦ * » • 
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